A new acylated neohesperoside derivative, 1-octyl-4′-isovaleroyl-neohesperoside (1), was isolated from Geranium purpureum Vill. (Geraniaceae) together with the known compounds quercetin-3-rutinoside and gallic acid. The identification of the isolated compounds was carried out by spectroscopic analysis including 1D-and 2D-NMR ( 1 H, 13 C, COSY, HSQC and HMBC) spectroscopy and ESI-TOF-MS.
The genus Geranium L. (Geraniaceae) is represented by 35 species in the Flora of Turkey [1a,1b] . Some Geranium species are used for the treatment of diabetes, diarrhea, hemorrhoids, pain, fevers and gastrointestinal ailments, as well as a hemostatic [1c,1d] . Previously, it has been shown that an EtOAc sub-extract of G. purpureum possesses antimicrobial activity [1e] . Geranium species have been reported to contain mainly tannins and flavonoids [2a-2c] . The isolation from G. purpureum and structure elucidation of a new acylated neohesproside (1), together with quercetin-3-rutinoside (2) [3] and gallic acid (3) [4a] , is reported in this paper.
The molecular formula of 1 was determined to be C 25 H 46 O 11 by positive ion, high resolution ESI-TOF-MS ([M+Na] 545.2924). The identification and assignment of the 1 H and 13 C resonances belonging to these units was based on signal correlations observed in the COSY and HSQC spectra (Table 1 ). The coupling pattern of the glycosidic protons (including the methyl signal at δ 1.07 [d, J = 6.3 Hz]), as well as the chemical shifts of the corresponding carbon resonances unequivocally showed that the two glycosidic units in 1 are a glucose and a rhamnose. Based on the coupling constants of the two anomeric protons (δ 5.26 (d, J = 1.5 Hz) and δ 4.29 [d, J = 7.8 Hz]) [3] , the anomeric configurations were assigned as α for the rhamnopyranosyl and β for the glucopyranosyl unit, respectively. A methine resonance at δ 2.20 (H-3′′), a methylene resonance at δ 2.22-2.20 (H-2′′) and a signal for two secondary methyl groups at δ 0.95 (d, J = 6.8 Hz, H-4′′ and H-5′′) correspond to an isovaleric acid moiety [4b].
The corresponding carbon resonances observed at δ 28.07 (C-3′′), 45.83 (C-2′′), 24.08 (C-4′′), and 24.01 (C-5′′), and a carboxylic carbon (δ 175.60) were in accordance with those of isovaleric acid [4b] . The remaining 8 carbon resonances (7 CH 2 carbons and one CH 3 carbon) had chemical shifts typical for a 1-alkoxy group, which indicated the presence of a n-octyl group. HMBC correlation observed between the glucose H-2 proton (δ 3.37) and the anomeric carbon of the rhamnose unit (δ 103.80) suggested that a rhamnopyranose is attached to C-2 of a glucopyranose, so that the sugar moiety in 1 is an α-rhamnopyranosyl-(1→2)β-glucopyranoside [neohesperidose] [3] . The esterification site was determined by the cross peak from δ 4.91 (H-4′) to 175.60 (C-1′′) in the HMBC spectrum, from which follows that the isovaleric acid moiety is linked to carbon C-4′ of the neohesperoside skeleton. The correlation observed between the resonance of the glucose anomeric proton at δ 4.29 and the C-8′′′ carbon at δ 72.10 of the octyl group allowed us to assign the position of the octyl group at O-1 of glucose. On the basis of all the above information compound 1 was determined to be 1-octyl-4′-isovaleroylneohesperoside, a new acylated neohesperoside.
This kind of compound, so far reported from G. caespitosum [4c] , is related to resin glycosides, which generally incorporate a tri-, tetra or penta-glycosidic oligosaccharide unit attached to the hydroxyl group of a fatty acid. The oligosaccharide moiety is often partially acylated by organic acids, such as, isovaleric, 2-methylpropanoic or cinnamic acid [4b,4d,4e]. 
Experimental
General: Optical rotation, Rudolph Automatic polarimeter; NMR, 600 MHz Varian Inova NMR spectrometer; ESI-TOF-MS, Waters-Micromass Q-TOF Micro instrument; Sephadex LH-20 (Pharmacia) and Kieselgel 60 (Merck, 0.063-0.200 mm) were used for CC. TLC analyses were carried out on pre-coated Kieselgel 60 F 254 aluminum plates. Kieselgel GF 254 glass plates were used for preparative TLC. Compounds were visualized either under UV light or by spraying with 10% H 2 SO 4 followed by heating at 100°C for 1-2 min.
Plant material: G. purpureum was collected in June 2004 from Amasya, around Borabay Lake, in Anatolia. A voucher specimen has been deposited at the Herbarium of the Hacettepe University, Ankara, Turkey (HUEF 04161).
Extraction and isolation:
The air-dried and powdered aerial parts of G. purpureum were extracted 3 times with 80% MeOH (2 L x 4 h) at 45C. The methanolic extracts were combined and evaporated to dryness under vacuum to yield a residue (96 g). This was suspended in H 2 O (100 mL), and then partitioned successively with equal volumes of light petroleum (40-60°C) (150 mL x 4), EtOAc (150 mL x 4) and n-BuOH (150 mL x 3 ). An aliquot of the EtOAc extract (24 g) was chromatographed on a Sephadex LH-20 column eluting with H 2 O/MeOH mixtures to yield 5 fractions, A-E. Fr. C (860 mg) was subjected to Sephadex LH 20 CC using MeOH to afford 3 fractions (Frs C 1 -C 3 ). Fr. C 2 (120 mg) was first subjected to silica gel CC with CHCl 3 /MeOH (80:20→60:40) to yield Fr. C 2A , and compound 2 (4 mg). Fr. C 2A (25 mg) was then purified by preparative TLC using CHCl 3 /MeOH/H 2 O (70:30:3) as mobile phase, to yield compound 3 (3 mg). Fractionation of Fr D (740 mg) by Sephadex LH-20 CC (eluting with MeOH) afforded 4 sub-fractions (Frs. D 1 -D 4 ). Fr. D 1 (37 mg) was subjected to silica gel CC with a gradient of CHCl 3 -MeOH (99:1→90:10) to give compound 1 (8 mg). (1) [α] D 20 :-58 (c 0.33 MeOH) 1 H and 13 C NMR: Table 1 ESI-TOF-MS: m/z 545.2924 [M+Na] +
1-Octyl-4′-isovaleroyl-neohesperoside

